Complex effects of inhibitors on cyclic GMP-stimulated cyclic nucleotide phosphodiesterase.
We have investigated the effects of several phosphodiesterase inhibitors on the activity of a cGMP-stimulated cyclic nucleotide phosphodiesterase purified from calf liver supernatant. Theophylline, RO 20-1724, and MY 5445 were not effective inhibitors. With 0.5 microM [3H]cGMP as substrate or with 0.5 microM [3H]cAMP in the presence of 1 microM cGMP, activity was inhibited by papaverine, dipyridamole, isobutylmethylxanthine (IBMX), and cilostamide. With 0.5 microM [3H]cAMP as substrate, however, only cilostamide was inhibitory; papaverine, dipyridamole, and IBMX increased activity. The increase was dependent on both drug and substrate concentration with maximal stimulation (150-180%) at concentrations of cAMP between 0.5 and 2.5 microM. At higher cAMP concentrations, the three drugs were inhibitory; inhibition was maximal at approximately 40 microM and decreased at higher cAMP concentrations. Inhibition of cGMP hydrolysis was maximal at approximately 3 microM and decreased at higher concentrations. Papaverine, IBMX, dipyridamole, and cilostamide inhibited [3H] cGMP hydrolysis competitively with Ki values of 3, 6.5, 7, and 11.5 microM, respectively. Papaverine, IBMX, or dipyridamole reduced the Hill coefficient for cAMP hydrolysis from 1.8 to 1.1-1.2, and Lineweaver-Burk plots were linear or nearly linear. With cilostamide, however, Lineweaver-Burk plots remained curvilinear. Thus, three competitive inhibitors, papaverine, dipyridamole, and IBMX, can mimic substrate and effect allosteric transitions that increase catalytic activity, whereas another, cilostamide, apparently cannot. Differences in the actions of these inhibitors presumably reflect differences in the molecular requirements for effective interaction at catalytic and allosteric sites on phosphodiesterase, i.e. differences in the structure of these sites.